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"Electrochemical process and apparatus" 
Field of the Invention jggg ^ pCT/pr0 (J g 2005 

This invention relates to the electro-chemical process of electrolysis and in 
particular to a process and apparatus for applying electrolysis for the in-situ polishing, 
cleaning and/or sterilisation of metallic surfaces. 

Background to the Invention 

Electrolysis is the chemical decomposition of substances, or electrolytes, by an 
electric current passed through the substance in a dissolved or molten state. The 
substances are ionized into electrically charged ions, and when an electric current is 
passed through them by means of conducting electrodes, the ions move towards the 
oppositely charged electrodes thereby giving up their electric charges to become 
uncharged atoms or groups, and are either liberated or deposited at the electrode or 
react chemically therewith. 

Electrolysis has wide ranging industrial applications and is primarily used as a 
method of deposition at the cathode, or sacrificial degradation at the anode. 
Electrolysis also finds application in cleaning and polishing techniques but, to date, 
has not been fully explored to its potential. The food industry and, in particular, the 
dairy industry suffers from particular problems associated with cleaning production 
machinery including heat exchangers. To date, machinery involved in the handling of 
milk and other dairy products must be shut down entirely for an extended period of 
time during cleaning operations. The cleaning involves flushing large amounts of 
caustic cleaning agents through the machines in order to remove residues build up and 
contamination. Acid cleaning may also be required some times. Once the cleaning is 
finished the machine must then be rinsed very thoroughly to remove all traces of these 
cleaning elements and reassembled and recommissioned. These cleaning problems are 
particularly associated with the cleaning and maintenance of heat exchangers, but 
extend to other components and also to other industries. 

Summary of the Invention 

According to a first aspect of the invention, there is provided a method of 
applying an electrochemical influence to a component of a machine, in situ, the 
method comprising: 

connecting the component, while in situ, into an electrolysis system so that the 
component functions as at least one electrode of the system; 
applying an electrolyte to the component; 

causing current flow through the electrolyte to effect electrochemical cleaning 
of the component in situ; and 
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periodically switching a voltage applied to the component to cause the 
component periodically to alternate between being an anode and a cathode of the 
system. 

In this specification, the term "cleaning" is to be understood in a broad sense to 
include, unless the context clearly indicates to the contrary, polishing, sterilizing, or 
the like. 

The method may include using a switching device in the system to cause the 
component to switch between functioning as the cathode and as the anode of the 
system. 

The method may include selecting the electrolyte from the group comprising 
phosphoric acid and sodium hydroxide. 

Further, the method may include limiting the current flow through the 
electrolyte by varying a voltage applied to the system. 

The method may include circulating the electrolyte through the system. 

According to a second aspect of the invention, there is provided a method of 
cleaning a bank of spaced metal objects which comprises 

while the objects are in situ, making one of the objects function as a cathode of 
an electrolysis system and making another of the objects function as an anode of the 
electrolysis system; 

applying an electrolyte to the objects; 

applying a voltage between the object acting as the cathode and the object 
acting as the anode; and 

periodically switching the voltage applied to the objects to cause the objects 
periodically to alternate between acting as the anode and the cathode of the system. 

The method may include using a switching device in the system to switch the 
objects between functioning as the cathode and as the anode of the system. 

The method may include selecting the electrolyte from the group comprising 
phosphoric acid and sodium hydroxide. 

Further, the method include limiting the current flow through the electrolyte 
by varying a voltage applied to the system. 

In addition, the method may include circulating the electrolyte through the 
system. 

The objects may be plates of a heat exchanger and the method may include 
causing a plurality of the plates to function as the cathode and a further, different 
plurality of the plates to function as the anode. The method may therefore include 
selecting each alternate plate as a cathode with the remaining alternate plates 
functioning as the anode of the system. 
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According to a third aspect of the invention, there is provided electrochemical 
cleaning apparatus which comprises 
a power source; 

a connecting arrangement connected to the power source, the connecting 
arrangement providing for the connection of a component of machinery to be cleaned, 
while the component is in situ, to the power source to enable the component to 
function as at least one electrode of an electrolysis system; 

a reservoir for an electrolyte, the reservoir being coupled, in use, to a part of 
the machinery to apply the electrolyte to the component; and 

a switching device arranged between the power source and the component to 
cause the component periodically to switch between functioning as a cathode and as 
an anode of the system. 

The electrolyte may be selected from the group comprising phosphoric acid 
and sodium hydroxide. 

The power source may comprise a variable voltage source for controlling 
current flow through the electrolyte. 

The apparatus may include a circulating means, more particularly a pump, for 
circulating the electrolyte through the system. 

The invention extends also to an electrochemical cleaning assembly for 
cleaning a bank of spaced metal objects, the assembly comprising 

electrochemical cleaning apparatus as described above; and 

a plurality of the objects connected to the connecting arrangement of the 
apparatus while the objects are in situ, so that at least one of the objects functions 
initially as a cathode of an electrolysis system so formed and at least one other of the 
objects functions initially as an anode of the electrolysis system. 

The switching device may periodically switch the objects to cause the object 
that had been functioning as the cathode to function as the anode and vice versa. 

The objects may be plates of a heat exchanger and a plurality of the plates may 
function as the cathode and a further, different plurality of the plates may function as 
the anode. Each alternate plate may function initially as a cathode with the remaining 
alternate plates functioning initially as the anode of the system. 
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1. A method of applying an electrochemical influence to a component of a 
machine, in situ, the method comprising: 

connecting the component/while in situ, into an electrolysis system so that the 
component functions as at least one electrode of the system; 
applying an electrolyte to the component; 

causing current flow through the electrolyte to effect electrochemical cleaning 
of the component in situ; and 

periodically switching a voltage applied to the component to cause the 
component periodically to alternate between being an anode and a cathode of the 
system. 

2. The method of claim 1 which includes using a switching device in the system 
to cause the component to switch between functioning as the cathode and as the anode 
of the system. 

3 . The method of claim 1 or claim 2 which includes selecting the electrolyte from 
the group comprising phosphoric acid and sodium hydroxide. 

4. The method of any one of the preceding claims which includes limiting the 
current flow through the electrolyte by varying a voltage applied to the system. 

5. The method of any one of the preceding claims which includes circulating the 
electrolyte through the system. 

6. A method of cleaning a bank of spaced metal objects which comprises 

while the objects are in situ, making one of the objects function as a cathode of 
an electrolysis system and making another of the objects function as an anode of the 
electrolysis system; 

applying an electrolyte to the objects; 

applying a voltage between the object acting as the cathode and the object 
acting as the anode; and 

periodically switching the voltage applied to the objects to cause the objects 
periodically to alternate between acting as the anode and the cathode of the system. 

7. The method of claim 6 which includes using a switching device in the system 
to switch the objects between functioning as the cathode and as the anode of the 
system. 
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8. The method of claim 6 or claim 7 which includes selecting the electrolyte from 
the group comprising phosphoric acid and sodium hydroxide. 

9. The method of any one of claims 6 to 9 which includes limiting the current 
flow through the electrolyte by varying a voltage applied to the system. 

10. The method of any one of claims 6 to 9 which includes circulating the 
electrolyte through the system. 

1 1 . The method of any one of claims 6 to 1 0 in which the objects are plates of a 
heat exchanger and in which the method includes causing a plurality of the plates to 
function as the cathode and a further, different plurality of the plates to function as the 
anode. 

12. The method of claim 1 1 which includes selecting each alternate plate initially 
as a cathode with the remaining alternate plates functioning initially as the anode of 
the system. 

1 3 . Electrochemical cleaning apparatus which comprises 
a power source; 

a connecting arrangement connected to the power source, the connecting 
arrangement providing for the connection of a component of machinery to be cleaned, 
while the component is in situ, to the power source to enable the component to 
function as at least one electrode of an electrolysis system; 

a reservoir for an electrolyte, the reservoir being coupled, in use, to a part of 
the machinery to apply the electrolyte to the component; and 

a switching device arranged between the power source and the component to 
cause the component periodically to switch between functioning as a cathode and as 
an anode of the system. 

14. The apparatus of claim 13 in which the electrolyte is selected from the group 
comprising phosphoric acid and sodium hydroxide. 

15. The apparatus of claim 13 or claim 14 in which the power source comprises a 
variable voltage source for controlling current flow through the electrolyte. 

16. The apparatus of any one of claims 13 to 15 which includes a circulating 
means for circulating the electrolyte through the system. 
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17. An electrochemical cleaning assembly for cleaning a bank of spaced metal 
objects, the assembly comprising 

electrochemical cleaning apparatus as claimed in any one of claims 13 to 16; 
and 

a plurality of the objects connected to the connecting arrangement of the 
apparatus while the objects are in situ, so that at least one of the objects functions 
initially as a cathode of ah electrolysis system so formed and at least one other of the 
objects functions initially as an anode of the electrolysis system. 

18. The assembly of claim 17, in which the switching device periodically switches 
the objects to cause the object that had been functioning as the cathode to function as 
the anode and vice versa. 

19. The assembly of claim 17 or claim 18 in which the objects are plates of a heat 
exchanger and a plurality of the plates function as the cathode and a further, different 
plurality of the plates function as the anode. 

20. The assembly of claim 19 in which each alternate plate functions initially as a 
cathode with the remaining alternate plates functioning initially as the anode of the 
system. 
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